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3H3» ^ 37]^ q-^rZL, 

A *k^$\ ^*H1 "0'# -#^}^, A -il^s ^*H=- 

7HH #3£ ^1^^ ^ISofl ^"71 2}-^^ AlJll- 37>isRr S^Si ^7>7l; ^ 

5. 3 
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^^Hr ^-^ tj-^ a1Jl<^ 47tH1 #*1 ^ {Apparatus and method for 
transmitting and receiving orthogonal frequency division multiplexing signal} 

£ 1^8r ^^^l OFDM ^^1^1 51 ^o\) tfltV . 

£ 2^ '^tiV^'el OFDM ^IJl ^l^H tfl^r Ir^-Ho]^. 

£ 3^8- ^ OFDM -tlS^ ^Ai^]ofl tfl^- -g-.s.^ol t].. 

£ 5^ S 4^ 'O"^^ ^-^ ^sfl- S^-ltr 

£ 6^r J£ 4^1 ^^^-71^1 ^-2)- ^nf# £Al*V ^o]cf. 

£ 8£- ^<H1 4^ OFDM 41 31 ^r4]#*H cfl<£ 

£ 9^r £ 8^1 *fl^37H tfl^; -M 

£ 10^r £ 82} L KM-FFT) ^fl tfl^- #>*f| l-^-£o]4. 

£ 12a^r Miffing- s)-^ ^ 3.71 # 5L*m ^Hcf. 

5. 12b^r J=fc# <83°1M ^lS^^-^1 '(V-g: |7}^ £Al^ ^ol 
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£ 13(a)^r PAFMl tflt!- (clipping) Sfrt-g- 5L*)$: ^o]uf. 

£ 13(b)^ #efl 7l#°fl tflSfl PARofl tfl*V #e)^§ ^1-* £Altr 

<17> *U ^^Hr ^ ^ Al^Sl ^7^*1 ^ ^ ^ofl % o. S( Jf. 

<18> ^]JE ^sHr ^-S}- t}^ (Orthogonal Frequency Division Multiplexing: OFDM) 

^ ^ ^^-^ ^-^^-(subcarrier)^l ^H^l =^l*Kr ^ °] 

A. OFDM-8: ^r^Hr t}lr (Frequency Division Multiplexing) y cM ^ 

sflrol -i; 7}x\JL #^S)7l ufl ^<Hl ^1"^ ( Inter symbol Interference)^ 

^S^Hr cf^^S. ^H^Cmultipath fading)^ ^ ^-i- n^], #2fl°] 

OFDM N-^(N-point) ^ Jl^r ^FeH ^L^Onverse Fast Fourier Transform: 

IFFT) /ZL^r = £H ^(Fast Fourier Transform: FFT)# A>-§-S r 7l nfl£-ofl 51)3 
tfl 3g^-*]£] w](Peak- 
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to-Average Ratio: PAR)7> nft-f ^l^l ^t}. 

nJ-eM, JL^ #^o\] 9X°]*\t= ^4 a] jr. ^^hJ-^o]] OFDM «<HH 

3 ^^-*>^1^1:, PAR^l -3.^ o.s. oi^><^ -g-g-SH o^-g-^ &t}. 

<19> ;£ 1^ OFDM lis. ^41 3 t^^N tfltr Ir^-iolcf. ^s}-7l(101)^ 

(S/P: 102)^ X n * 3717} Ntl ^ 5Efe l-if-ilS ^-S^HM^ ^\"d^4r 

3*fl ^3 ^ ^7>7l(103)^ X n ofl M7flSl s}-<^ ^. Pj(i=l,--- ,M)* ^7>^>Jl, N-$ 
IFFT(N-point IFFT: N-IFFT)(104)^ s^Si ^7>7l(103)^] ^-Bj- ^HeI-I- N-^ ^ JL 

o]^^o]^ ( Aj^V ego* ol^^olcf. 

<20> ^1/^)1 ^€-7](P/S: 105)^ N7fl<q ^l^^^l ^Bi ^ 

1 Al7_>c|^ a] jr Xk s. ^^^Vnf. ^ej^ ^(cyclic prefix) ^7>7] (106)^ N7fl^ 

#°IH ^B]- G7fl5l Al^s-o. iLA^j-o} N7 fl Al^S. nfl o>o]} ^-f-tr^. °1 G7fl^ 

-il^l-^ ^ S&l^iclcf . o] (N+G)7B^ a]s ^##^r ^^^H OFDM 43 

1- "|t^. ^^1^/o}^zl ^^7l(D/A: 107) ^ OFDM 431" l-^-*^- ^SZL 

°}^S.=l H3L^ ^11 ^r^Hr (Intermediate Frequency: I/F) ^ -^41 
^^HrCRadio Frequency: R/F) ^l^S. #^€^r. 
<2i> £. 2^ ^tijr^^l OFDM 41 S t^I^H tfltr l-^-£o]cf . ^SZL/cl^l^ ig^l 

(A/D: 108)^ ^ ^, R/F ^ I/F ^ ^ofl ^^fl 7l^cfl^ 41s 5. 41J: r(t) 

# ^lii" 41s r k S. ^ HBl^i ^17] 71(109)^ r k ^l^ OFDM 43-t 

*l*H3-§- *<>K1 ^Tl^M N7flSl a]Jt ^«-g; 31/^1 
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^^-7l(S/P: 110)^ 31 *±3L 37) m M^i, N-3 FFT(N-FFT: 

111)^ N-3 -H^r tl^sH 41 :£ r k # ^^Hr ^ 41 S R n °-S 

1=1-. N-FFT(Hl)^ #^4l51 R n ^r ^^-S a^^- ^ 
<22> [^^-^ l] 

<23> X n ^ C-flolE^ S)-^^ ^- S.^}^ ^)o]B\ > H n ^ ^ -§-#, I n ^ # 

^^Kb ^BiUntercarrier Interference) n.r!)ZL W n ^r 7>^> #^§-(Additive White 

Gaussian Noise-" AWGN)* M-Ej-vflt}-. 

<24> ^7] (112)^ N-FFT(Hl)^ #3 R n JL3.-^Ei o)v) Pj# 

°l-§-*>^ ^ M7fl^ 5fl^-§-^ ^ ^ sxv^. 

<25> 2] 

<26> 5fl ^ ^^71(112)^ r-flolB] ^^2) *m^^r ^JiUK linear 

interpolation)^ Sfl^€ ^fl^i* ^3h=r. 

<27> ^^Hr^ ^^5j-7l( frequency domain equalizer: FEQ)(113)£r A ^^Hr Sl^i nt 

S. *im ^^71(112)5] #^-ir ^^<^^^5|- 71(113)^1 N-FFT(lll)^ # 

3 R n ^l tfl*fl *fl^*JM t^St a.^Cr. ^#71(114)^ FEQ(113)^ Z n 

^.S-^-B] ^^.^1: -^.-g- ^1/3^ ^71(115)^ 3.7) m «J)E^# 

<28> #<£3r OFDM 41 3L ^4l4i*HH PAR* #o] 7 l^sfl o^s] « 0 >i£# 0 l c^sjc^ 
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OFDM PARI- #°]7l ^ ^2fl^ iL^ OFDM 3.7] N°l ^ ^ 

^ &^7> 3X^r. N°l €■ 3 -§-3^ PAR« ^ ^-#;E<4 ^ 

iL^-*H 3.7fl ^7>^ ^]7} 3E^:, OFDM Al^ufl^A^ ^a]a1^7> ^ 

3f AWGN ^ 'gft ^>o> Sfl^^M ^£]JELS. sfl^€ ^l-yjL<HH 

s)-7r ^^^>7l nfl^ofl ^.g. ^cflS. ^r^, ^ ^ ^« 

^ &7l] ^tf. <£^-^- [A. Leke and John. M. Cioffi, 'Impact of Imperfect Channel 
Knowledge on the Performance of Multicarrier Systems', GLOBECOM'98]^- OFDM Al^^ofl 
>M ^^^1^] ^-f^ Ai^cfl^tiKSNR) <%■%<*] tflSfl 

*m^*22] # S s>ji ojcf. zlsIM-, ^^^^ «<HH1 tfl^fl 

OFDM Al^^ofl^ ^-1; ^§*Rr « 0 >^^^^ 7l§ Aj^.o. oj-g-sj-Tm- 2r 

^ 0 l-§-£H& [US 5771223, 'Method of Receiving 

Orthogonal Frequency Division Multiplexing Signal and Receiver Thereof']^- 7]§ ^ 
^4: it*§°\M, [US 5771224, 'Orthogonal Frequency Division 

Multiplexing Transmission System and Transmitter and Receiver Thereof']^- 7]it 
3r ^(null) 431-8: °l-§-*H *ti^ ^3*Rr ^°li=f. ^flcfl, 71^ ol-g-^ 

<^*Rr u-u^r ^ ^<>u-m ^fl^^ 

D 1^"^-*l [US 5406551, 'Method and Apparatus for Digital Signal Transmission 
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using Orthogonal Frequency Division Multiplexing']^ QJL $X^r ^^f^r ^ ^ °11 A i 

^H^Hl #3-°3. ^l^Kn, ^#3HH^r 

^r^Hr <^°1H 3#*fl ^iUM: M *fl\g^ ^*}5l 
-id^iL# °]-§-*H=r *B^M *3r*$°.3,*\ *fl^£| 

^7} ±& &%<%*\ *fl^3 ^s}-7> ^Tfl £)^, ^l^Tfls] ^sj- 

^^HH ^tr #3-2.3. ^<a^r 4^ *r°H£. ^ f luctuat ian)°l 

^S^l ufl^ofl _2_^-7> ^^711 ^4. °1« Ji^M [US 

5774450, 'Method of Transmitting Orthogonal Frequency Division Multiplexing Signal 
and Receiver Thereof']^- 'S^fe-or [F. Tufvesson and T. Maseng, 'Pilot Assisted 
Channel Estimation for OFDM in Mobile Cellular Systems, Vehicular Technology 
Conference, 1997], ^^p-^r [M. J. F. Garcia, J. M. Paez-Borral lo and S. Zazo, ' 
Novel Pilot Patterns for Channel Estimation in OFDM Mobile Systems over Frequency 
Selective Fading Channels', PIMRC, 1999]^8r ^JiL# "<H1* ^-H-^H ^fl^^l 

&%<$*\ SL^m- #o)7l 4^ €■-§: &*§H1t%. Str, 

^ [US 5912876, 'Method and Apparatus for Channel Estimation'], "l^-*] [US 
5732068, 'Signal Transmitting Apparatus and Signal Receiving Apparatus using 
Orthogonal Frequency Division Mult iplexing']-£- ^rS-QQ -tl^l ^^7)^ 

#^/2r^S 41 S IH^HI cfl^ ^ ^ ^Ul-I- ^A]7]J1, 

°1» 3^1 #31 2] N-IFFT^ *m<3^ -fr^S^l ^-7\*}d^ ^}<sRr ^ojrf. o]^ 
» ^(margin) cf-g- ^ofl a)S|H u\ ^ ^ ^ ^ & 
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Cf. ZieiM-, o] ^^^r PAR^r ^ 3LV\-S\X\ &7] trfl-g-ofl ^) X\ + *g ^Hfe ^ 

[wv^ol oj^ji^ ^ 7]^^ -4*11] 
<31> o]^JLx}i5}^ oZf^^- S}-^ Al^^ofl^ «-7> 

*H 4^*>aL, ^A]r}oflA^ ^-(virtual pilot tone)^- 

AJ-^M *U^# ^8«Hr OFDM ^S^l ^/^ ^ H o v ^^r ^l^RrH] <&t\. 
^ ^ *)--§-] 

<32> ^1-71 7l#^ °l^-7l^^r, ^ nj-g- OFDM ^Ai^l^ oj^ c-fl 

ojB] ^3L1S[-5\JL, ^-JlS^ tlM^I* t§ ^*Kr ^^Ml ^MlSJ-^ 31 

371^1 l-^s M-^f-ji, 3- a^*fl 3*H 'O'Sr ^<£k}*\, A « 

-ir ^is. ^*}°} ^*Kr i-^-^is ^^-71 ; <$7] i-^-^is ^ 

7HH -o^l #<?m 31*]^ ^ *11W 31*H1 M ai^^o^ 

^J-* ^7>*Kr ^7>7l; * #7l H}-^ Als ^7>7l^ 

<33> # 7 1 7]#3 cje^^^j.^ ^_ n}-^ OFDM ^IS^l ^#*l^f 

aijiI- t^lH ^IJlS. ^IJl^H ^ItI^H , =l ^ 

^^M; ^2)-^ ^1^^ ^ 3*H1 7p G > ^ #<y*>JL, ^7) 7>^ 
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4^3? S- ^ 7H> ^USJ ^- £ 

» Al-gr^ l^^-JI, A]^^ AjJr^JjL^ Sj-Sj^ ^» ^)7]S}^ ^ 

71; #71 ^B^7l^ #^ <83 ^l^sL ^«r^m ^IJL^ ^€:7l; ^ 

<34> ^>7l 7)^ -B^l* 0 1^7]^*V, ^ ^ofl Ttf^- OFDM 4] ^"o^^r (a) ^ 

^ S7l^ -fr^iLs. A ^^1^ $1*H1 '0'* -y-^Kr #31; 

( C )'0'°l ^<y^ ^ ^1^-^^ AlJr S ^*J.o} #31; ( d ) -o-oi #^£3 

*1*^ ±^ 31*m afl-aitb ^^Hl ^- 0 J€ spH^ ^ ^l^^s] 3)-<a^ 

JL, ^7) A ^lL^^ 41 Ml <#7] s±<£% ^7>3r>^ #31; ^ ( e ) #7l 

(d)^Tll^ TJ^A]^^- ajig A]^ S ^^>J1, ^^-^ ^l^l^l ^5l^r^# ^7>*>^, 

zl ^^JM- o>^zl a]^ s ig^H #31 » ^3 O-S-t!:^. 

<35> Aj- 7 i 7 i^^ 4^11- ol=7l^^r, £ ^ofl ^ OFDM ^Is^l (a) ^ 

€ cl^i^ aij:^ ^^>ji, #^5} sel^if ^l7lfrH , o. ^ 

^ #31; (b) ^sHr 4lJ^ ^ ^^1^1 7HJ- ^ ^^ji,. ^7l 7M1- 

^<£% ^ ^ s}-^^ ^1- ^^]; (c) 7>>8- 3}-<a^ ^g- 

^ 4<^^ ^s^-Ei 5ii ^^^r ^sfe ^711; (d) ^^1 14^ 
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it *lS>«3^ *1#<8^ ^IJL^Jfe] ^QJl# ^l^Rr #31; ^ 

(f) #7} (e)^^l^ ^Jij-Als* ^A^r ^ t-flolEiS ^#^fZL, 

<36> <>1«HM ^ ^*H1« iL^ ^^lS ?V 

tf. £ 3^ ^- ^ OFDM ^li^ ^^Hl tfl^ l-^-£o]cf. £ 3°11 ^ OFDM 

aj^o] ^Al^]^ ^-s^-7](300), 2] 1/^1 ^71(302), ^r^RlS ^71(304), 
^.S. ^7>7l(306), ^M 1 ! ^«-7l(308), Se^i ^7>7l(310) ^ 

^/o\^s.zl ^7l(312)» 
<37> Aj- 7 ) cg^ ^71(304)^ _JE 4°fl H>^- ^o], ^-wfl 71(401), 

'0* ^"^71(402), L7fl^ M-IFFTC403) ^ ^ ^^7l(404)» ^1 ^cf. 
<38> £ 3 p ^ £ 4t #2:^>^ OFDM 4!Jl ^^1^1 -§^-8: 

<39> ^-5L^-7l(300)^ ^-tl^7>>^ 1311 o) B] b n # ^W-^l: X n °-5. ^Isft4- 

S/P(302)^r X n * ^71 7> N^l SE^r ^Wt}. 

< 40 > -Ir-IHOJL ^^71(304)^1^ ^ai ^-tifl 71(401)^ 3.7}7} NSl ^ H^r -ir-^-i: 

3.7)7} U°d L7flS] «3]E^ SE^- M-^t}. ^, ML=N^i^. °1 , L7fl^ ^ 

t!: ^<LsL ^#7^-, ^ ^^fl cflolElS-^-El *}3jliiL M7fl^ L7fl^ ^ 
^5. 5*4. <=>} 4^ ^o] uj-El-^i ^ ojrf. L7fl^ ^ 

£r 4^ ^ ^ 
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<4i> 3] 

X' v =Xaf +v = X n , n=lM+v, 1=0, 1, -,1,-1, v =0.1,-.Af-l 

<42> . 0 - ^^71(402)^ DC ^ (Offset )•£ ^«>£^- zj- ^ g*q cflo]E}o]] 'O'^- 

£ A 1^ 33 ^*fl ^*H1 '0'7> aJ-o^ j£X|tt ^o]cf. L7 fl^ 

M-IFFT(403)^ l-^-^S. <y =3 ^oj,-, i ..,,=<),.,.~, W .i 0 ,j ^ go) IFFT# 

■s}c£\ *L.'=o,i,-,i-i,»-o,i,-,w-i^ r 
<43> [^tEj-Al 4] 

^^%X l v eF' mvlM , /=0.1,-.Z.-1, m=0,l.-,M-l 

<44> ^^-7} (404)^ L7fl^l M-IFFT(403)^ O-ox-M^-ox-.m^ ^-^-c.^. ^ 

^}a} x k ,k=0,l,-,N-L 9 ^a] ^^-71(404)^ ^ai ^-yfl7l(401) 

^ ^^-^^1 tf^ ^a] 5 ^ ^«)-ai 6^- u^vg ^ 

< 45 > [^ai 5] 

^=^u/+m == ^L, IM+m, 1=0,1, -,L-1, m=0, 1, Af- 1 

<46> [^*]-Al 6] 

*A=*m£+r=*m, k=mL+l, 7=0,1,— ,£-1, wx=0,l, -, Af-1 



<47> t£ 6^r M-IFFT^ ^lS17> ^fl^ ^4^1 ofl-i- ^X\i& ^o]4. 

<48> 2)-<g^ a] J: ^7>7l(306)^ M-IFFT^ Ir-iKlS ^71 (304 HI *0'ol 

^€ M=l, L=1<>1 M-^^l x^*!: s|- 0 ^ €-^r 

c$*\o\ s)-^^ ^Ssfii, o]$ "-aIs cg<* ^^7] (304)^1 -^7}^-. ^ 7*- 
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<49> P/S(308)fe N7fl^ ^-S-^lrS. <>1^-<H*1 5E^ 1:^-^: ^1 a]^^ a]Jt x k 

^^Cf. CP ^7>7l(310)^ N7fl<^ ^IJl-i- D}^n| G7 (]o} A]Jr.g.O- ^-A>^ N 

7fl 4Ul# ^W". °1 (N+G)7fl^ A]Jr ^##^r Al^><g^6fl^ ^iJf-o] QFDM ^] 

1- 1-^-* D/A(312)^ OFDM -i-^-^ir ^S.n. ^3L3. &Q&t%. 

^IJL^r I/F ^ R/F ^IJl^. *fl^ ^ ^^14. 

<50> ^ 8^8: €■ OFDM 41 ^-ti^H tfl^ -g-s-^ojcf. £ 8<^1 OFDM 

^131 ^^1^ A/D ^#71(800), CP ^171 71(802), S/P ^71(804), N-FFT(806), 7># 
a]^ aj-o] 71(808), « ^71(810), N-IFFT(814), ^1^71(816), L 

HM-FFTX818), 3 #71(820), P/S ^71(822) ^ ^-^7l(824)# X^^. 
<51> Aj- 7 | ^ ^}7l(810)fe- £ 94] £Al^ w}^ ^©l t ^ ^7l(810)fe sj-^f} a] 

^#71(900), L-FFT(902), 3 -§"3 ^-f-u^El (LPF)(904) , '0' ^ 71(906) ^ 
N-IFFT(908)1- -T^ltH^. 
<52> LKM-FFT)(818)^- 5. 1(H £^1€ ^°1 , ^ £-«fl7l (1000) , L7fl£] 

M-FFT(lOOl) ^ ^ ^7l (1002)* -^wl^tf. 
<53> Aj- 7 ] ^6\] 4= OFDM ^}#*H tflt!: 4^ £4. 

<54> A/D^^7l(800)^ °>^^- 41 51 r(t)» 415: r k S ^tB}. CP*fl 

71 71(802)^ r k <HH ^ OFDM -M-^ ^l^-i- §fc<>H = ^7^^, N 

7fl^l 41 J: #^?B}. S/P ^^-71(804)^ 41 S H7l7> N«y ^)Bl J£^r 

N-FFT(806)^r N-^J FFT# ^*3*H ^l^^ 41 Jl r k # ^^Hr 
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41 3l R n SL£. § ^"^71(808)^ M=l, L=l$! $1*H 7># a^Si 

^■i- ^3 Pm=i,l=i^ Qo] « ^7l(810H 

*1 ^ M=l, L=2<?1 $\*}S>) J^tJ^ §31- m=1, L=L<?1 s}-^ 

Jg^SM ^€*=K ^ °l-n-^ M=l, L=2$! ^^1^1 4^ M=l, L=L°1 
^ Pm=1,L=1°H ^ e^SflSW nfl^olrf. 

<55> 7] 



<56> £ 11^ ^MHr 7><tf ^ #<3*Rr «fl* ^ltt ^J^m. 

<57> ^71(810)^ 7>>£ 4^ #<Q& SASLS.^] *im 

^7l(810)£] ^-i- £ 9-i- ^S^M Ji^- 4MI*I ^^^>7lS 4^ 41 3: ^# 

71(900)^ N-FFT(806)^ #^^ls R n A^.«-el Sr<H^ 4^ €-ir 

^#^Jl, ?jt## ^^^(normalizatiorOtb^h L-FFT(902)^ s(-<g^ a]s ^#7l 

(900) °fl ^*fl s}-^ tfl*fl L-^ FFT# ^S}o} 

<>)H (transform domain) W^t}. 3 -§-3 LPF(904)^ €^ 

(cutoff)trtr. £ 12a^ S^i^ <$q<i\ ^(amplitude)* H^ltb 

<58> -0' 71(906)^ 3-§-3 LPF(904)°1H ^^S^ 4ls^£-#°]l 'O'-g- ^7>tb4. 
12bxr 4lS^^-#^l '0'* ^7>^ ofl# ^o]t}. 

N-IFFT(908)^ '0' afl^ 7l ( 906)3} #^-g- <3^°-5. ^^>^ ^€ ^-S^-i- 
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<59> FEQ(812)fe- *fl^3€ ti-jr i%7]}^3. *H N-FFT(806)^] #^ R n li^El *ti^<Hl 

<eo> N-IFFT(814)^ FEQ(812)^ N-3 FFT^><^ *1#<3^ ajjt w k S. ^^^4. 

^■^^ ^7l7l(816)fe- 4^1 ^sjfj ^flTlt!-^-. LHM-FFTX818) 

^ 41317} *fl7l^ -ilJL# ^^Hr ^^^-S. ^§*Vrf . LKM-FFT)(818)^ 

£ 10# #S^>^ Jit} ^^^>7lS. *Vc}. t^, ^a] ^-yfl 71(1000)^ SrU^ 

Jl ^|7l 71(816)^1 ^^l^l ^^^-71^ ^«J^ ^Efls. 37l7> M 1 ?] L7fl^ 1- 

^-JLS i^cf. t^S] 8 ^ 9^ ^-71 5 £ ^«H==1 6^1 cfl-g-^ 

^41 £-wfl7l (1000)^1 "g-^Sr AS. t+Bf^ 3J°ltK 

<ei> 8] 

m= o> ot+ m= Q> a. IM+ m, /= 0, 1, — , L — 1, m= 0, 1, — , Af— 1 

<62> 9] 

<y l m = o> mL+i= a>k, k=mL+l, /= 0, 1, ••■ ,L—\, m=0, 1, ■■• ,M— 1 

<63> L7fl£| M-FFT(lOOl)^ zj- 1:^-^ '-o.i.-, m-o.i...-. a^-i^ ^ 

FFT1- ^r^^H cf-g- -*H /=0 ' 1 » -' i - 1 > v-o.i,.».Af-i^. ^^^-cf. 

<64> 10] 

= ^y m e- R ' mv,M t /-0.1.-.L-1. v -0.1. -.If- 1 

*»— 0 

<65> ^Al ^^-71(1002)^ M-^ FFT^i L7fl5l interleave)^ ^1 3. 
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<66> 11] 

Z n = Z m+v =W v , n= IM+ v , l=0,l,-,L-l, v=0,l,-,M-l 

<6?> ^#7)(820)fe LHM-FFT)(818)S1 #^0.51^ ^"^r 

^1/31 (822)^ 3.7} m 31 ^IS-l-S ^^>J1, ^-S5|-7l(824)^r 31 

ti]H ^g- #^^Cf. 

<68> £ 13(a)^ ^ofl tfl^fl PARofl tfltr (clipping) ^c]rf. 

^, £ 3^ JfiSHMM LHM-IFFT)€ ^1^^^ ^IJ^l ^-^^ ^ 

7 r tr ^-f^ PAR^l tfltr ^o]uf. 
<69> £ 13(b)^ #Hfl 7l#oll tflsfl PAR^l *fl*r ^-g- ;ea]<sV ^o]cf. ^ £ 1 

*\}*} N-IFFT7} ^^7} #9] ^sHr sf"^^ ^-7}^V ^^-3] PARofl rfltr 

#S1^§ ^i-* £*lSr 33°]th 
<7o> wim^. cqsfl 3\.<£ig ^ lf 3+3i ^ 100.S. 33 ^3 3-8-*H 33 °1 

rf. a}ofl n|-sig > ^gof PAR^r ^*M3E 7^ 

f7}5M^ ^2fl 7l#oll 9X°]^\ PARtt ^ ^l^ofl n}^ PAR7> 3711 ^ 

7>f-# ^ sm. 

<?i> £ 14tt sIM^l ^tb « ^<>)H SNR^l tfltb *H ^3 ^3 (Mean Square 

Error)* €■ ^ , ^2fl7l# £ Tjo-ofl tflsfl ^ ^cjcf. o^H, ^2fl 

7l#^r 4d^jJi*HI ^tb «cHH3-. 

<72> H a}^ tiH a}-ST Si JS. Mj-tgo] ^ o. #2fl 7l ^ofl Hj^fl ^^^ofl&|» Aj-^ # 

<a ^ 51^., ^13^ ^ ^ 3*tr *im^H13» <2^r3-. 
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<73> sIMTgol AjSl- ^fl^^H 2.^11 ^ ^ 3)^^ ale £.-i.(BER) 
0.5~ldB 

<74> ^6j| rcf = ^, ^B^^-S- ^flSfl ^l^^^lM ^Is* ^-7>^^.^ PAR 
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1] 

^-iS|-€ clHBi-I- 3.7}°) ^SLS. v^-nrul, A ^^fl ^*H1 '0'* 

{J-^}^, A {lis. ^*}3r 1-iKli <3<3 ^«-7]; 

ir-iRii ^ ^7h-h -col #<g^ ^ aosm # 

S^f} ^#^2] {IIS ^U, {M ^{Ji ^7]oll^ 

Al^^ AlJrofl ^. 7 ) 3^3} ^ 7 >^ Sj-^ {]i ^7>7l; ^ 

= e]^i:# |7}^, zi ^{lil- oj-^-sn {lis. #^Kr ^Mie)7l!- 5. 

W# ^i>.S.*Rr ^sHr ^ {li <£{! 

2] 

*U^1 {j-71 Ir^Kli ^€-71^ 

{j-7l ^-is^ tlM^-I- M a. 7l^] L7flSl *{1 ^-afl7l; 

^ ^ 3*H1 'O'^ {J-^Hr '0'{J-^7l; 

^-71 ^ <*j ZL^ ^E)ol] ^r^Kr LKM-IFFT); ^ 

{liS. {li#^r ^^Kr ^{1 ^^-7l# ^-w)^ 

z\ZL ^ ^{1 

3] 

^{l^ {]i» ^^1^ {lis. ^sI-jl, {!i°lH se^^-i- ^ItI^- 
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§ ^ #41*1 |7}^ B}-^ ^ 7># 3)-<a^ § ^ ^3 ^S.^- 

^ *m^^r ^*Rr « ^71; 

nj-sj- ^7l ^^e|7isi t^^ofl tfl*fl *im°lH sfl^- 

* iL#*Kr -§^7l ; 

^"71 ^ 2j-7l ^ A]^^ Aljr^. ^^fjl, Al^^ ^Jl^^M 

#7l ^^7l^ #^ ^J5t AlSLS ^^Rr Ajjrc^ ; 

«83 ^IJLS^-Bl ^Al C-flolE-11- ^^}JL, 3#£ dlolE^ ^1 C-ll 

AjS ^A] ^ . 
[^^j- 4] 

*M3*8-4] ^7l ^ ^^7l^ 

^71; 

#7l ^^Hr ^l^l ^4 7>Aj- ^| ^Mfr*Rr 3)^3? 

# ^#7l ; 
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2}-^^ ^l^m '0'* sfl^Kr '0'3fl^7); * 

# ^.o^Kr ^^Hr ^ ^IS. 4*41 

[^^J- 53 

ir^ni s-^- i-^ #<sm shi^ ^ 

<^ ^"^^ ^-2.JL*Rr 3^ ^ cf^ a]Jt 4^1^*1. 

[3^8" 6] 

^m^^ M 3.71^1 L7fl^1 ^SLsL i-B^ 4^41 ^71; 

^-71 z$ f^lS. ^e)ofl 4^Rr LKM-FFT); ^ 

7] 

(a) a]^^# ^Jls^Kh, ^Jis^ cflo]E-11- tglS #:&*Rr #7fl; 
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(b) ^JlsHS OHEi-I- ^ ^71^1 l-^iLsL il^fH, A «^ ^*fl ' 

(d) '0'°1 #<£^ $1*1^ 3*1* *)l£RV fl*H ^1^^ 
^ #31; ^ 

(e) #7l (d)#3|^ l^Jlt 2j« ^IJlS. ^^>JL, ^«r=l ^1S<H1 
13^$ 8] 

I 

^=^+v=x», «= zm+ * , /=o,i,---,z,-i, v =0.1, 

#7l (c)#3HH ^€ #Jl *A,*=0,l,-,tf--l ^ 
x k = xiAf +m = x' m , k= IM+m, 1=0, 1, ■ ■,L-l, m=0, 1, — ,M— 1 
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9] 

X l v =X m+v = X n , n= IM+ v , l=Q>,l, -,L-l, v = 0, 1, Af- 1 

oil tfl-§-*M i4¥<H*U, 

#71 (c^tIHH 41 J: x k ,k=0,l,-,N-l - 

**=*mz.+r=*L k=mL+l, 1=0,1, ■■,L—1, m=Q, 1, ■■■ ,M— 1 

10] 

(a) ^41 € 4lJ:» ^lt 41JL3. ^IJ^H S-^m^m *ll 

(b) 41^ ±% $1*H1 7>>£ Sj-^^ ^ ^^§>J1 ( ^-71 7H V 4^ 

53 # ^ *4l*l s}-^^ ^#*H=r #31; 
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(c) 7># s}-^ § * s}-^ ^0.3.^ ^^-g- ^M«Hr ^Tfl; 

(d) ^€ *m ^MHl ^ ^^Hr ^-tlJL^l rfl^rfl sfl^H ^ 
^ iL#S>^r #31; 

(e) sfl^-o] ^IsS ^]^^ ^SKa, jx}-^ 
4lJL« *ll7i*Hr #31; ^ 

(f) #7l (e)#3l£] ^ ^l^S #**H 4^1 

^ 3] ill ^5XH^ ^ ^ ^ 

11] 

^1110^1 S^l, #71 (C)^7ilb 

(ci) #7l ^sHr <3« ^ $1*H1 7># b}-^^ ^sHr #31; 

(c2) #7l ^^Hr ^Jl°11 4^ §4 ^-71 7># s)-<a^ ^#^> 

^ #31; 

(c3) 4^ ^ 7># m^U^ -tlss ^^I-ji, ^ 

^ ^ 3M°1^ s}-^ ^ ^l^Kr #31; 
( C 4) #7l #oi ^^-o)l -0'# sfl^Rr #31; ^ 

(c5) #7] #31^1 ^^RdJ:* ^K^^ ajis ^^>^ #311- ^Hl^ ^-^^ 
sL*Rr *U ^ 4# ^ 

123 

^llll^l &<H*1, #71 (cl)#31^ #7l 7># 2}-^ #^1 ^ 
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33 *i*fl -l-^M] s*<&% ^ -SHJ€ ^ ^5«3t 

«9^r ^H}°.S.*Rr ^^Hr ^ a]Jl ^ ^ . 
13] 

^110*^1 $X*\*\. #7] (O^tHH ^7} (e)#7ll^ 
sL 3^ 

(fl) ^-7] (e)^^l^ ^I^HQJl* 3717} U91 L7fl^ 1-^-2.5. M-^r^ #7fl ; 

(f2) ^>7l zj- M-3 Jl^ ^-bH ^Tfl; ^ 

(f3) #71 ^-Tfl^ ^SRr #7fl# ^p-yl^ ^^^sfr ^s}-^ 

[3^*8- 141 

*)U3^1 Si^i, 

^-71 z} ^.g- o]-^ N7 fl<jJ aIJl ^#1-* »*.*=<U,-.iV-l ^ 

*fl, #7] (fl)#3HH #7] L7fl^ ^.^(» , ..'=0.1.....i-l.«-0.1....,A4'-l ) ^. ^ 

a>«= <w zw+m= <w*. k=lM+m, 1=0,1, —,1.-1, m=0,l, — ,Af-l 

^7} (f2) ^-7^1^ ^^aij: ^..»=0,l,-,tf-l ^ ^tj-Al 
Z n = Z m+v = W v , n=lM+ v , l=Q,l,-,L-\, u=0,l,-,M-l 
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15] 

^"71 (fl) ^"71 L7fl^ ^.^(»'-.'=0.1.-,X.-l,«-0,l,....A^l ) ^ r ^ 

f ™= <y mL+f= a>k, k=mL+l, /=0, 1, 1, m=0,l,~ ,M— 1 

oil tfl-§-*H 4t<H^]h, 

^- °fl, ^"71 (f3) ^1^1 Z„,w = 0,l,-,iV-l o. 

Z B = Zfl, + 1/ = W^, n=Zflf+i/, /=0,1.-,.L-1, »/ =0.1.-. AT- 1 
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